Meteorin regulates angiogenesis at the gliovascular interface.
Brain microvasculature requires a coordinated interaction between endothelial cells and astrocytes at the gliovascular interface. However, the role of the factors involved in that interaction and expressed by these cells is poorly understood. In this study, we demonstrate that Meteorin is highly expressed in astrocytes of the brain and retina during the late embryonic and postnatal stages of mouse development. Most notably, Meteorin is localized to the astrocyte endfeet that surround the blood vessels. To investigate the role of Meteorin in perivascular astrocytes, we depleted endogenous levels of Meteorin in cultured astrocytes using siRNA, and found that Meteorin attenuates angiogenic activity indirectly via astrocyte-derived thrombospondin-1/-2 (TSP-1/-2). Exogenous treatment of astrocytes with Meteorin protein also promotes astrocyte expression and secretion of TSP-1/-2. The conditioned media from the Meteorin-treated astrocytes attenuated angiogenic activity of microvascular endothelial cells. This activity was reversed by inhibiting the binding of TSP-1/-2 to its receptor. Furthermore, we found that TSP-1/-2 was co-localized with Meteorin in the developing brain. Therefore, our data strongly suggests that Meteorin is expressed and secreted by perivascular astrocytes and the secreted protein upregulates TSP-1/-2 to attenuate angiogenesis in the surrounding endothelial cells and to promote vascular maturation.